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SPECIFICATION 
Detergent composition 

The present invention relates to a detergent composition. More particularly, the present invention 
relates to a detergent composition characterised by containing an alkali cellulase which exhibits high 
5 activity under alkaline conditions. 

Recently, techniques of cleansing clothes have been remarkably developed. The washing of 
clothes has been facilitated greatly by the development of detergent materials, water conditioning, 
improvements in and increases in the spread of washing machines and improvements in fibers. Among 
them, the improvement of the starting materials for detergents is remarkable. Owing to the 
1 0 improvements in surfactants, builders, dispersants, fluorescent dyes and bleaching agents, the 1 0 

compositions of detergents for clothes have nearly reached the stage of completion. Detergents for 
clothes are based on the following principles: 

( 1 ) A surfactant or builder is adsorbed on the dirt or/and fiber surface to reduce the surface 
tension between the dirt or/and fiber and water, so that the dirt is physico-chemically separated out of 

15 the fiber. , 15 

(2) The dirt is dfepersed and solubilized by means of a surfactant or Inorganic builder. 

(3) The dirt is chemically decomposed by an enzyme such as protease. 

(4) Coloured stains are bleached with a bleaching agent. 

(5) A fluorescent dye is adsorbed on the fiber surface to brighten it. 

20 (6) The precipitation of active detergent ingredients by divalent metal Ions is prevented by means 20 
of a chelating agent. 

The fundamental idea of cleansing clothes in the prior art is the incorporation of a component 
which directly attacks the dirt or a component which enhances the attacking power of said active 
ingredient in the composition. At present, the. effectiveness of the known detergent compositions based 

25 on this fundamental idea have almost reached an optimum level and great efforts will be required if 25 
further improvement are to be made. 

After intensive investigations from viewpoints different from the conventional ideas of the 
deterging of clothes, the inventors have found that, unexpectedly, quite excellent deterging effects on 
types of dirt which are generally not concerned with enzymatic activity of an alkali cellulase (one of the 

30 cellulase enzymes) are obtained if the alkali cellulase is incorporated in a detergent. The present 30 
irvention has been completed on the basis of this finding. 

Commercially available or generally well-known cellulases have an optimum pH under acidic or 
neutral conditions and their use under alkaline conditions has generally been avoided, since their 
activity has been reduced under such conditions. 

35 The present invention provides a detergent composition characterised by containing an alkali 35 
cellulase having an alkaline pH as its optimum pH. According to the present invention, there is provided 
a detergent composition having a remarkable deterging effect particularly on Inorganic types of dirt 
which are generally not concerned with alkali cellulase activity at all. 

As described above. It has been known in the art to use an enzyme as a component of a 

40 detergent. As such enzymes, there have been used only those which effectively act on the dirt. More 40 
particularly, there have been used only protease for protein stains, amylase for saccharide stains and 
lipase for oily and fatty stains. Those enzymes attack the stains directly. Though the mechanism of the 
deterging effects of the alkali cellulase in the present invention have not fully been elucidated, it Is 
known that the effects are not merely based on an expansion of the fibers, unlike phenomena observed 

45 when surfactants are used. 45 
The main advantages of the present invention are that the detergent Is particularly effective for 
removing solid inorganic dirt such as fine mud particles which cannot be removed sufficiently with 
conventional detergents and also for removing other types of dirt such as the stains on the necks and 
cuffs of clothes and oily stains on clothes and that It is highly useful for enhancing the deterging power of 

50 phosphorus-free detergents and detergents having only a low phosphorus content Phosphate salts 50 
have been effective for the removal of fine mud particles that has penetrated into the fibers. However, 
there Is nowadays a desire to reduce the amount of phosphate salts incorporated into detergents 
because of the problem of eutrophlcatlon. The requirement for the use of phosphate-free detergents 
makes the removal of mud particles extremely difficult. In particular, the removal of mud particles from 

55 cotton clothing is quite difficult, as Is well known. Further, muddy stains on canvas shoes have proved 55 
difficult to remove. 

The present invention throws a fresh light on the above-mentioned problems. According to the 
present invention, an excellent deterging power equivalent or superior to that of a weak alkaline 
powdery detergent containing sufficient phosphate salt can be obtained by, for example, (1) applying 
60 the present invention to an alkaline detergent containing no phosphates or a small amount of 60 
phosphates or (2) applying the present invention to a weakly alkaline, liquid, phosphate-free detergent 
in the cleaning of muddy stains in cellulose fibers or blended fiber cloths comprising cellulose fibers 
and other fibers. 

Another great advantage of the present Invention is that it can be applied to detergents of any 
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15 



invention. „„ MBt im/pntian are those having an optimum pH of 8.0— 1 1 .5. 

The alkali cellulases used In the P^^^^^^^m activity equivalent to that 
5 preferably 8.1-1 1.0. Unde \ a,k , a,in n e cellulase culture 

exhibited under acidic or ^^ n ^^S^^mU, salting out precipitation, dialysis or 
liquids of various origins by refining and ^^^^X^ol^of crude enzymes or 

1 ° ^CScS^fe^ alkali ce.lu.ases used In the present invention, the fo.lowing enzymes 
may be mentioned: : nW ontinn nreferablv a cellulase produced by a fungus of 

machi. Ibaraki, Japan It has beer . addec I to J /JJ^SmonM fungus has been added also to the 
numbers, FERM Nos. 1 1 38, 1 1 39, 11 40 »nd J 1 41 . Aerom°na g rf lndu8tr|al 

26 22 ' • Each 0. Cl-to- ^ Mk.^ • «~" — ^ ' ' ,,0 ' , "** 
undar alkaline conditions and has an . *a» J«*JJ» chOTC Wto<i In that this apodal collolaas 

The detergent compoaton of the '""■"""SJarW the present Imontlon ptovldss a 
Is contained ss on. Indispensable Mains Irrelevant to the Inherent 30 

according to the following method. ^ ar hn«/m B thvl cellulose (CMC) Is suspended In 4ml of a 

50mg of Avicel (for chromatography) f ^oxymethy ceHuios , ^ 37 „ c 

glycine NaCI-NaOH buffer solution (having pH value ^Jj^^ The wenlon 1. .uffloiently 
B 5 minutes and 1 ml of an enzyme ^ h Section, the quantity of reduced 45 

45 mixed and reaction is ^^^^SSS^SSSXSi method. More specifically, the liquid 

=r=ff.f«^ 

-saasr 50 

50 colorimetry at a wavelength of BOOnjji, nroduces re duced sugar in an amount corresponding to \p 

^P^nvendonlset^d^ 65 

65 according to their essential properties: 
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[1] Surfactants: 

(1 ) Straight-chain or branched alkylbenzensulfonate salts having an alkyl group of 1 0—1 6 
carbon atoms in average. 

(2) Alkyl or alkenyl ether sulfate salts having a straight-chain or branched alkyl or alkenyl group of 

* 5 i o — 20 carbon atoms In average, 0.5 — 8 mol in average of ethylene oxide, propylene oxide or 5 
butylene oxide in the molecule and an addition ratio of ethylene oxide/propylene oxide of 0.1/9.9— 
9.9/0.1 or ethylene oxlde/butylene oxide of 0.1/9.9 — 9.9/0.1 . 

(3) Alkyl or alkenyl sulfate salts having an alkyl or alkenyl group of 1 0 — 20 carbon atoms in 
average. 

1 0 (4) Olefinsulfonate salts having 1 0—20 carbon atoms in average in the molecule. 1 0 

(5) Alkanesulfonate salts having 1 0 — 20 carbon atoms in average in the molecule. 

(6) Saturated or unsaturated fatty acid salts having 1 0 — 24 carbon atoms in average in the 
molecule. 

(7) Alkyl or alkenyl ether carboxylate salts having an alkyl or alkenyl group of 1 0 — 20 carbon 

1 5 atoms in average, 0.5 — 8 mol in average of ethylene oxide, propylene oxide or butylene oxide in the 1 5 
molecule and an addition ratio of ethylene oxide/propylene oxide of 0.1/9.9 — 9.9/0.1 or ethylene 
oxide/butylene oxide of 0.1/9.9 to 9.9/0.1 . 

(8) a-Sulfo fatty acid salts or esters of the general formula: 

R — CHC0 2 Y 
I 

SO3Z 

20 wherein Y represents an alkyl group having 1 — 3 carbon atoms or a counter-ion, Z represents a 20 
counter-ion and R represents an alkyl or alkenyl group having 1 0 — 20 carbon atoms. 

As the counter-ions of anionic surfactants, there may be mentioned, for example, ions of alkali 
metals such as sodium and potassium, alkaline earth metals such as calcium and magnesium, 
ammonium, alkanoiamines containing 1 — 3 alkanol groups having 2 or 3 carbon atoms such as 

25 monoethanolamine, diethanolamine, triethanolamine and trilsopropanolamine. 25 

(9) Amino acid-type surfactants of the general formulae: 

No. 1 R, — CO — N CH— COOX 

I I 
R 2 R3 

wherein R 1 represents an alkyl or alkenyl group having 8 — 24 carbon atoms, R 2 represents hydrogen or 
an alkyl group having 1 — 2 carbon atoms, R 3 represents an amino acid residue and X represents an 
30 alkali metal or alkaline earth metal ion. 

No. 2 R,— CO— N— (CH 2 ) n — COOX 

I 

R 2 

wherein R,, R 2 and X have the same meanings as above and n represents an integer of 1 — 5. 
No. 3 Ri 

N — (CH 2 ) m — COOX 

Ri 

wherein R t has the same meaning as above and m represents an integer of 1 — 8. 

36 No. 4 R, — N CH— COOX 35 

I I 
R 4 R 3 

wherein R„ R 3 and X have the same meaning as above and R 4 represents hydrogen, or an alkyl or 
hydroxyalkyl group having 1 — 2 carbon atoms. 

No. 5 Rg— N CH — COOX 

I I 
R 2 R 3 

wherein R 2 , R 3 and X have the same meaning as above and R s represents a /3-hydroxyalkyl or /J- *® 
40 hydroxyalkenyl group having 6 — 28 carbon atoms. 
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No. 6 r b. 

^N— CH— COOX 

R B R3 

wherein R 3 , R B and X have the same meaning as above. 
(10) Phosphate ester surfactants: 
No. 1 Acid alkyl (or alkenyl) phosphates: 

0 

II 

(R'0) n -— P— (OH) m . 

5 wherein W represents an alkyl or alkenyl group having 8-24 carbon atoms, n'-HtV represents 3 and tt 
represents a number of 1 — 2. 

No. 2 Alkyl (or alkenyl) phosphates: 

0 

II 

(R'0) n .^-P— (0H) m .. 

, 0 wherein R' has the same meaning as above, n'+m" represents a number of 3 and n" represents a 

number of 1 — 3. 

No. 3 Alkyl (or alkenyl) phosphate salts: 

0 

II 

<R'0) n .,-P— <OM) m .. 



15 



wherein R', n" and m" have the same meaning as above and M represents Na, K or Ca. 
(1 1 ) Sulfonic acid-type amphoteric surfactants of the general formulae: 



No. 1 R « 



R„C0NH — R 12 — N® — R,4 — S0 3 e 

R,3 



wherein R„ represents an alkyl or alkenyl group having 8-24 carbon atoms R 13 represente i an 
XZ group having 1-4 carbon atoms. R 13 represents an alkyl group , havrnt ,1-5 carbon atoms. 
Represents an alkylene or hydroxyalkylene group having 1--* carbon atoms. 



20 No. 2 R « 



R„— N®— R 14 — S0 3 © 



R 



'16 



wherein R„ and R M have the same meaning as above and R 15 and R 16 each represent an alkyl or 
alkenyl group having 8—24 or 1—5 carbon atoms. 

No. 3 (C 2 H 4 d) n1 H 

R„— N®— R 14 — S0 3 Q 

(C 2 H 4 0) nl H 

wherein R„ and R, 4 have the same meaning as above and n1 represents an integer of 1—20. 
(1 2) Betaine-type. amphoteric surfactants of the general formulae: 



No. 1 R » 



I 

R 21 — N® — R;b — COO® 
I 

R 22 
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wherein R 21 represents an alkyl, alkenyl, /J-hydroxyalkyl or /J-hydroxyalkenyl group having 8 — 24 
carbon atoms, R 22 represents an alkyl group having 1 — 4 carbon atoms and R 23 represents an alkylene 
or hydroxyalkylene group having 1 — 6 carbon atoms. 

No. 2 <C 2 H 4 0) n2 H 

i 

R 21 _N©_ R 23 — COO© 

I 

(C 2 H 4 0) n2 H 

5 wherein R 21 and R 23 have the same meaning as above and n2 represents an integer of 1 — 20. 5 

No. 3 R 24 

I 

R 2 , — N® — R 23 — C00 Q 

I 

R 24 

wherein R 21 and R 23 have the same meaning as above and R 24 represents a carboxyalkyl or hydroxyalkyl 
group having 2 — 5 carbon atoms. 

(13) Polyoxyethylene alkyl or alkenyl ethers having an alkyl or alkenyl group of 1 0 — 20 carbon 

1 0 atoms in average and 1 — 20 mol of ethylene oxide added. 1 0 

(1 4) Polyoxyethylene alkylphenyl ethers having an alkyl group of 6 — 1 2 carbon atoms in average 
and 1 — 20 mol of ethylene oxide added. 

{ 1 5) Polyoxypropylene alkyl or alkenyl ethers having an alkyl or alkenyl group of 1 0—20 carbon 
atoms In average and 1 — 20 mol of propylene oxide added. 
15 (16) Polyoxybutylene alkyl or alkenyl ethers having an alkyl or alkenyl group of 10 — 20 carbon 15 

atoms in average and 1 — 20 mol of butylene oxide added. 

(17) Nonionic surfactants having an alkyl or alkenyl group of 1 0 — 20 carbon atoms In average 
and 1 — 30 mol in total of ethylene oxide and propylene oxide added or ethylene oxide and butylene 
oxide added (ratio of ethylene oxide to propylene oxide or butylene oxide being 0.1/9.9 to 9.9/0.1 ). 
20 (18) Higher fatty acid alkanolamides or alkylene oxide adducts thereof of the general formula: 20 



(CHCH 2 0) n3 H 

/ 

R'^CON 

(CHCH 2 0) m3 H 

wherein R'„ represents an alkyl or alkenyl group having 1 0 — 20 carbon atoms, R' 12 represents H or 
CH 3/ n3 represents an integer of 1 — 3 and m3 represents an Integer of 0 — 3. 

(19) Sucrose/fatty acid esters comprising fatty acids having 1 0 — 20 carbon atoms in average 9 - 
25 and sucrose. " 

(20) Fatty acid/glycerol monoesters comprising fatty acids having 10 — 20 carbon atoms in 
average and glycerol. 

(21 ) Alkylamine oxides of the general formula: 

i 

R',3— N-*0 

30 wherein R' t3 represents an alkyl or alkenyl group having 10 — 20 carbon atoms and R' 14 and R' 1B each 30 
represent an alkyl group having 1 — 3 carbon atoms. 

(22) Cationlc surfactants of the general formulae: 

No. 1 R' 2 

I 

[R', — N® — R'JX' e 
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halogen. 
No. 2 



R' 2 

[R',_N®— CH 2 C 6 H s ]X' e 



R 



3 



20 



25 



5 wherein R' R' 2 . R's a "° *' nave the same meanin 9 as above - 

No. 3 W> 0) <« H 

[R', — N® — R'JX'® 

! 

(RV» M H 

wherein R'„ R'i and X' have the same meaning as above, R' 8 represents an alkyiene group having 2-3 

1010 ^preferred surfactants, there may be mentioned above surfactants 1 ). 2), 3). 4), 5). 6). 1 1 )-No. 
2,12)-No.1.13>,14),15),17)and18). 

U] Divalent mete) ion sequestering agents: components selected from the 

P 4) Sat S amino acSs such as aspartic acid, glutamic acid and glycine. 

«cidd e rt«edf,om.n 8 l.c m hydnd.an^^^ 3S 
8Ster 7) Non-dissociating high-molecular compounds such as polyethylene glycol, polyvinyl alcohol. 



40 
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ethanetetracarboxylic acid, ethenetetracarboxyiic acid, n-alkenylaconitic acid, 1 ,2,3,4- 
cyclopentanetetracarboxylic acid, phthalic acid, trimesic acid, hemimellitic acid, pyromellitic acid, 
benzenehexacarboxylic acid, tetrahydrofuran-1 ,2,3,4-tetracarboxylic acid and tetrahydrofuran-2,2,5,5- 
tetracarboxylic acid; salts of sulfonated carboxylic acids such as sulfoitaconic acid, su If otricarba Hylic 
5 acid, cysteic acid, sulfoacetic acid and sulfosuccinic acid; carboxymethylated sucrose, lactose and 
raffinose, carboxymethylated pentaerythritol, carboxymethylated gluconic acid, condensates of 
polyhydric alcohols or saccharides with maleic anhydride or succinic anhydride, condensates of hydroxy 
carboxylic acids with maleic anhydride or succinic anhydride, and organic acid salts such as CMOS and 
Builder M. 
1 0 9) Aluminosiiicates: 

No. 1 Crystalline aluminosiiicates of the formula: 



x'(m' 2 0 or M"0) - Al 2 0 3 ■ y'(Si0 2 ) ■ w'(H 2 0) 

wherein M' represents an alkali metal atom, M" represents an alkaline earth metal atom exchangeable 
with calcium, and x', y' and w' represent mole numbers of the respective components and generally, 
1 5 they are as follows: 0.7£x'g1 .5, 0.8^y'S6 and w' being a positive number. 

No. 2 Detergent builders having the following general formula are particularly preferred: 

Na 2 0 ■ Al 2 0 3 • nSIO a • wH 2 0 

wherein n represents a number of 1 .8 — 3.0 and w represents a number of 1 — 6. 
No. 3 Amorphous aluminosiiicates of the formula: 



20 x(M 2 0) • AI 2 O a • y(Si0 2 ) • w(H 2 0) 20 

wherein M represents sodium and/or potassium atom, and x, y and w represent mole numbers of the 
respective components within the following ranges: 

0.7^1.2 

1.6<y<2.8 



25 w: any positive number including 0. 

No. 4 Amorphous aluminosiiicates of the formula: 



X(M 2 0)-AI 2 0 3 .Y{Si0 2 ).Z(P 2 0 5 ).(y(H 2 0) 25 

wherein M represents Na or K and X, Y, Z and co represent mole numbers of the respective components 
within the following ranges: 

30 0.20£X£1.10 30 



0.20<Y£4.00 
0.001^0.80 

co: any positive number including 0. 

[3] Alkalis or inorganic electrolytes: 

35 The composition may contain also t — 50 wt.%, preferably 5 — 30 wt.%, of one or more alkali 35 
metal salts selected from the following compounds as the alkali or inorganic electrolyte: silicates, 
carbonates and sulfates. Further, the composition may contain organic alkalis such as triethanolamine, 
diethanolamlne, monoethanolamine and triisopropanolamlne. 

[4] Antiredeposition agents: 
40 The composition may contain 0.1 — 5% of one or more of the following compounds as 40 

antiredeposition agent(s): polyethylene glycol, polyvinyl alcohol, polyvinylpyrrolidone and 

carboxymethylcellulose. 

Particularly, a combination of carboxymethylcellulose or polyethylene glycol with the alkali 

cellutase of the present invention exhibits a synergism in the removal of muddy dirts. 
45 In order to avoid the decomposition of carboxymethylcellulose by the alkali ceilulase in the 45 

detergent composition, it is preferred that the carboxymethylcellulose is used in a granular or coated 

form. 
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151 TcJmbinaC the alkali cellulase of the present invention with a bleaching agent such as 
indium oercarbonate. sodium perborate, sodium sulfat^ydrogen peroxide adduct or sodium 

aSSStS^S^ ad5uct or/and a p" otosensitive bl * aching dye such 88 zmc or a,um,num 88 R 

of sulfonated phthalocyanine further improves the deterging effects. 

rsl Enzvmes (enzymes which exhibits the essential enzymatic effects thereof in the deterging step): 
[ A^fenzymes. the following enzymes may be mentioned (classified w.th respect to their 

6nZym HvdSes Vi nS oxldo-reductases, desmolases, transferases and isomerases All of these 
1 0 enzymef may Reused in the present Invention. Particularly preferred enzymes are hydro.ases such as 

subti.Kn BPN! plp'Sn bromelin P ca P rboxypeptidases A and B. aminopeptidase and asperg.llopepfdases 
! 5 A and ^m P les of esterases are gastric lipase, pancreatic lipase, vegetable lipases, phospholipases, 1 5 
Ch °'^boM^ cellulases include maltase, saccharase. amylase, pectinase, 

lysozyme, of-glucosidase and /5-glucosidase. 

For example, compounds of the following structures are recommended: 



CH = 
S0 3 Na 



0 



SO3NQ J 



0 



S0,Na S03Na 



On()^„.cH^<J)rO 



25 

- V V 

SCyfa S03Na 
and bluing agents of the general formulae: 



25 
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(S03H) n 



D-NR-C^ — Y 
I 

X 

..,h arai n n ranresents a residue of blue or purple, monoazo, disazo or anthraquinone dye. X and Y each 

Sen s a hydrogen atom and both X and Y represent a hydroxyl group or an alkanol amine at the 
Sme S and^R represents e hydrogen atom, one of X and Y represents a , hydoxyl group and the 
other represents an alkanolamine group, and n represents an integer of at least 2, and 

I 10 

I 

Y 

wherein D represents a residue of a blue or purple, azo or anthraquinone dye, and X and Y may be the 
same or different and represent an alkanolamine residue or a hydroxyl group. 

1 c n tniMPnesulfonate salts xylenesulfonate salts, acetate salts, sulfosuccinate salts, talc, finly pulverized 1 6 
16 S£ ™. as Micro-cell of Johns-Manvii. Co.), oaloium carbonate and 

magnesium oxide. 

TQl Maskina aaents for factors inhibiting the alkali cellulase activity: 

The alLlSaserare deactivated in some cases in the presence of copper, zinc, chromium, 

magnesium silicate and magnesium sulfate. 

Cellobiose qlucose and gluconolactone act sometimes as the Inhibitors. It is preferred to avo.d the 
Cellobiose glucose ana giuTO cellulase as far as possible. In case the co-presence is 25 

25 sa <* harid * W ' th *» a,ka " Ce " U,aSe ^ 

for example, coating them. 

Strong chelating agents such as ethylenediaminetetraacetate salts, an.on.c surfactants s ind 
cationic surfactants act as the inhibitors In some cases. However the co-presence of those substances 
30 with me alkali cellulase is allowable if the direct contact of them is prevented by some ideas such as 30 
tableting and coating methods. 

The above-mentioned masking agents and methods may be employed, if necessary, In the 
present invention. * 

35 ^SSSZSSE* on variety of the alkali cei.u.ases. In the presence of proteins, 35 
cobalt and its salts, calcium and its salts, potassium and its salts, sodium and its ; salts or 
monosaccharides such as mannose and xylose, the alkali cellulases are activated and their deterging 
powers are improved remarkably. 

[11] Antioxidants: ^ rf _i,..^ih„Hm«wt n i.i-na. A. 4'-butvlidenebis(6-tert-butyl- 40 



40 



" 1 T Je antiSnts include, for example, tert-butylhydroxytoluene, 4.4'-butylidenebis(6-tert-butyl- 
3-methylphenol), 2,2'-butylidenebis(6-tert-butyl-4-methylphenol>, ™n°^™f ted cresol, 
distyrenated cresol, monostyrenated phenol, distyrenated phenol and 1.1'-bis(4- 
hydroxyphenyllcyclohexane. 
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The solubilizers include, for example, lower alcohols such as ethano . benze nesulfonate sa ts 
lower alkylbenzenesulfonate salts such as p-toluenesulfonate salts, glycols such as propyksne glycol, 
Sbenzenesulfonate salts, acetamides. pyridinedicarboxylic acid amides, benzoate sate i and i ea. 
acetyioenzene , wj|| furtner i|lustrate the prese nt invention. In the follow.ng referential 

example? the preparation of an alkali cellulase Is explained. Unless otherwise state, percentages in the 
following examples are given by weight. 

Referential Example 1 

Pr6P S£^2S!CU^ to the present invention are obtainec .by for example, a 
technSue disclosed in G. Okada.T. Nishizawa and K. Nishizawa "B.ochem. J., 99. 214 (1966 More 
□artSarlv a crude enzyme solution was extracted from the hepatopancreas of a marine mollusc 
SSrtta * JfiL crude enzyme solution was subjected to the starch zone-electrophores.s and 
Srooxymethylcelliilose-saccharifying activity of the resulting fracuon was measured. The 
1 * S boxymethylcellulose-saccharifylng activity of pH 8.3 was determ.ned from an absorbance (A0D) at 
1 5 So mj« "sing an alkaline copper reagent and areenomolybdate after react.ng the fracfon w,th 
carboxymethylcellulose. _ 

Cellulase Activity 
Fraction No. at pH 8.3 (HOD) 



10 



10 



15 



20 



10 
15 
20 
30 
35 



0.05 
0.55 
0.47 
0.40 
0.12 



20 



25 



It is understood that fractions Nos. 1 5, 20 and 30 contain cellulases having a high activity under 
a weak alkaline condition. 

^""Effects of alkali cellulase superior to those of other enzymes on cotton cloths artificially stained 
with muddy dirts will be shown: 



25 



30 1) Detergent compositions: 



30 



A 

(%) 



B 

(%) 



35 



40 



45 



50 



55 



Sodium straight-chain dodecylben- 

zenesulfonate 
Sodium a-olefinsulfonates (C 16 _ 18 ) 
Sodium alkylethoxysulfates (C t4 _, s , 

EO=1 .5 mols) 
Sodium alkyl sulfates (C 14 _ 1S ) 
Soap (beef fatty acid sodium salts) 
Secondary alcohol (C=1 3.5) ethoxylate 

(EO=7) 
Sodium tripolyphosphate 
Crystalline sodium alumlnosilicate 

(type 4A) 
Sodium silicate 
Triethanolamine 
Sodium carbonate 
Potassium carbonate 
Carboxymethylcellulqse_ 
Polyethylene glycol (MW) 6000) 
Fluorescent dye 
Bluing agent 

Sodium p-toluenesulfonate 

Ethano) 

Water 

Enzyme 

Perfume 

Glauber's salt 



10 

5 
2 

3 
2 



10 
10 

10 

10 

1 
1 

0.4 



10 

0or3 
0.2 

balance 



25 



25 



5 
1 
1 

0.3 
0.05 

8 

balance 

Oor2 

0.1 



35 



40 



45 



50 



55 



11 
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2) Mud-stained cloths (artificially stained cloths): 

Kanurna sekigyoku soil for horicultural use was dried at 1 20°C±5°C for 4 h and then pulvenzed. 
1 50 mesh (1 00 /xm)-passed soil particles were dried at 1 20°C±5°C for 2 h. 1 50 g of the soil particles 
was dispersed in 1 000 I of Perclene. A calico #2023 cloth was contacted with the dispersion and 
5 brushed. After removal of the dispersion, excessive mud remaining on the cloth was removed 5 
(Japanese Patent Laid-Open No. 26473/1 980). 

Test pieces having a size of 1 0 cmx 1 0 cm were prepared and subjected to the tests. 

3) Deterging conditions and method and appraisal: 

A detergent was dissolved in 4°DH hard water to obtain 1 I of 0.1 33% aqueous detergent 
1 0 solution. Five pieces of the cloth artificially stained with the muddy dirt were immersed in the aqueous 1 0 
detergent solution. After leaving them to stand at 40°C for 2 hours, the detergent solution and the 
pieces of artificially stained cloth were transferred in a stainless steel beaker for Turgotometer and 
stirred at 1 00 rpm at 20°C for 1 0 minutes in the Turgotometer. After washing with running water, they 
were pressed with an iron and their reflectivities were measured. The deterging rate was calculated 
15 according to the following formula: 15 
Reflectivities of the original cloth before the washing and those of the stained cloth before and 
after the washing were measured by means of an automatic recording colorimeter (a product of 
Shimadzu Seisaku-sho) and the deterging rate {%) was calculated according to the following formula: 

(Reflectivity (Reflectivity 
after washing) - before washing) 

Deterging rate (%)= xKX) 

(Reflectivity of _ (Reflectivity 
original cloth) before washing) 

20 An average of fives samples was shown in Table 1 . 20 
The aqueous detergent solution before the washing had pH 1 0.6. 

4) Enzymes used: 

(1 ) Not used (balanced with Glauber's salt) (comparative) 

(2) Alkali cellulase (crude enzyme solution 
25 of fraction No. 1 5 in the above 

referential example) 

(3) Alkali cellulase {crude enzyme solution 
of fraction No. 20 in the above 
referential example) 

30 (4) Alkali cellulase (crude enzyme solution 
of fraction No. 30 in the above 
referential example) 

(5) Cellulase (crude enzyme solution of 
fraction No. 35 in the above 

35 referential example) 35 

(6) Amylase (Termamyl 60 G; a product of 
Novo Co.) 

(7) Protease (Gist Brocades, maxatase P 330,000) 

(8) Lipase (Olipase; a product of Nagase Sangyo Co.) 

40 5) Results: 40 

Table 1 

Deterging rate (%) 

Enzyme in the — " ' 

Detergent Composition A Composition B 



25 



Present 
invention 

30 



® 65 



45 ® 81 78 

® 80 77 

® 79 76 

® 74 72 

50 ® 66 - 

50 ® 65 — 

<§> 65 — 



60 45 



50 



Referential Example 2 f . 0) contalning 1 .0% of peptone, 1 .0% of meat extract, 

A culture med.um (having a SSSS^MlAf potassium dihydrogen 
1 .0% of carboxymethy cellulose (CMO. JW > of ndun ^* J^tSd with Bacillus N4, a novel species 
phosphate and 10% of anhy^ 
5 belonging to the genus BacmusW*^^™** H cu | turing was ca med out 

the soil collected at H.rosawa. ^^^^^SSSSSSm"^ a crude enzyme. The crude 

SS PH i of 9. That is, the cellulase had no activity at a pH value of 9. 

Referential Example 3 „„,♦„«, m «Hinm containina 0.5% of ammonium sulfate, 1.5% 

1 5 A flask was charged wrth 9 ml of a culture medium wJJJJ^g" ?H 0 and 0>296 of k 2 hpO, and 
of pulp block, 0.02% of glucose. 0.1 % « J»DWjJ ^S0^7H O ^ ^ ^ 

the culture medium was stenhzed at 1 20°C for 20 minutes. The ster m ufe med , um 

and mixed with 10 ml of 0.7% aqueous f^^^SS^^ gemsAeromonas 

(1) Cellulase N4 

4 SSSC^ by Gist Brochades NV. originating from R oryzaei 

5 Amylase (Termamil 60G supplied by Novo Industries Co. 
(6) Protease (Alkalase 2.0M supplied by Novo Industries Co.) 

35 The P H value of a 0.133% aqueous solution of the detergent was 1 1 .2. 



10 



30 



40 



45 



Sodium linear-dodecylbenzene-sulfonate 
Soap (sodium salt of beef tallow 

fatty acid) 
Sodium orthophosphate 
Sodium metaphosphate 
Sodium carbonate 
Carboxymethyl cellulose 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Enzyme 
Water 



20% by weight 
2% by weight 

20% by weight 
1 0% by weight 
1 5% by weight 
1 % by weight 
1% by weight 
0.4% by weight 
balance 

0 or 2% by weight 
5% by weight 



Table 2 



Detergent 



Washing 
Power Index 



55 



60 



1 — (0) {reference detergent) 

1 ( 1 ) (present invention) 

1 — (2) (present invention) 
1— (3) 
1— (4) 
1— (5) 
1— (6) 



100 

103.5 

104:0 

101 

100 

100 

100.5 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 
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Example 3 

A weakly alkaline powdery detergent for clothing was prepared according to the following recipe. 
The pH value of a 0. 1 33% aqueous solution of the detergent was 1 0.3. 

Sodium or-olefin-sulfonate 20% by weight 

5 Soap 1% by weight 5 

Sodium tripolyphosphate 20% by weight 

Sodium silicate (JIS No. 2) 1 0% by weight 

Sodium carbonate 5% by weight 

Carboxymethyl cellulose 1 % by weight 

10 Polyethylene glycol 1% by weight 10 

Fluorescent dye 0.4% by weight 

Glauber salt balance 

Enzyme 0 or 2% by weight 

Water 10% by weight 

1 5 In the same manner as described in Example 1 , the washing test was carried out. The obtained 1 5 
results are shown in Table 3. 

Table 3 

Washing Power 
Detergent todex 



20 2 — (0) (reference detergent) 100 20 

2 — (1) (present invention) 104 

2— (2) (present invention) 1 04.5 

2— (4) 100 

2— (5) 100 

25 2— (6) 100.5 25 

neutral powdery detergent for clothing was prepared according to the following recipe. The pH 
value of a 0.1 33% aqueous solution of the detergent was 6.8 

Sodium linear-alcohol (C=1 4) sulfate 30% by weight 

30 Polyethylene glycol 1% by weight 30 

Sodium phosphate 1 % by weight 

Fluorescent dye 0.2% by weight 

Glauber salt balance 

Enzyme 0 or 2% by weight 

35 Water 5% by weight * 

The results of the washing test made on so-prepared detergents are shown in Table 4. 

Table 4 

Washing 

Detergent Power index 



40 



45 

Example 5 



3 _{0) (reference detergent) 100 40 

3_(1 ) (present invention) 1 03 

3 — (2) (present invention 1 03.5 

3— (4) 100 

3— (5) 100 

3— (6) 10° 45 



A phosphorous-free, weakly alkaline detergent was prepared according to the following recipe. 

Sodium linear-dodecylbenzene- 1 5% by weight 

sulfonate Kft 

50 Sodium alkylethoxy-sulfate 5% by weight w 

(C 14 — C 1B , moles) 

Builder and enzyme 20% by weight 

(see Table 5) 

Sodium silicate 1 5% by weight 

55 Sodium carbonate 15% by weight 55 



Carboxymethyl cellulose 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Water 

The results of the washing test are shown In Table 5. 



1.5% by weight 
1 .5% by weight 
0.5% by weight 
balance 
5% by weight 



Builder 



Table 5 

Enzyme Washing Power index 



10 



15 



sodium tripolyphosphate, 20% 
sodium citrate, 20% 
zeolite type 4A, 20% 
sodium citrate, 1 5% 
zeolite type 4A, 1 5% 
sodium citrate, 1 5% 
sodium citrate, 1 5% 
zeolite type 4A, 1 5% 
zeolite type 4A r 1 5% 



1 00 (reference detergent) 

_ 98 

— 98.5 

(6), 5% 98.5 

(6), 5% 98.5 

( 1 ) , 5% 1 02 (present invention) 

(2) ] 5% 1 02.5 (present invention) 

(1 ) , 5% 101 .5 (present invention) 

(2) ', 5% 1 02 (present invention) 



10 



15 



^^SLtements were prepared according to the recipe adopted in Example 3 by using wmbinations of 
20 enrymeXS of Hi! washing test made on these detergents are shown m Table 6. 



20 



Detergent 



Table 6 

Combination of Enzymes 
(Right Number Indicates Washing 
% of Enzyme) Power Index 



25 



30 



2 — (2) (reference detergent) 
2 — (2)/{4) (present invention 

2 (2)/{5) (present invention 

2 — (2)/(6) (present invention) 
2_(2)/(4)/(6) (present invention) 
2_(2)/(5)/(6) (present invention 
2 _(4)/(5)/(6) 



(2)=2 

( 2 )/(4)=1/1 

(2)/(5)-1/1 

(21/I6M/1 

(2)/(4)/(6)=2/1/1 

(2)/(5)/(6)=2/1/1 

(4)/(5)/(6)=2/1/1 



100 

100.5 

100.5 

101 

101.5 

101.5 

98 



25 



30 



^^AwLkly alkaline powdery detergent for clothing was prepared according to the following recipe. 



35 



40 



45 



Sodium alkyl-sulfate (C=14.5) 
Sodium alkylethoxy-sulfate 

(C=14.5,EO=3) 
Soap (beef tallow type) 
Sodium pyrophosphate 
Sodium silicate 
Sodium carbonate 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Magnesium silicate 
Water 
Enzyme 

Sodium percarbonate 



1 5% by weight 
5% by weight 

2% by weight 
1 8% by weight 
13% by weight 
5% by weight 
2% by weight 
0.2% by weight 
balance 
1%by weight 
5% by weight 
2% by weight 
1 5% by weight 



35 



40 



45 



The results of the washing test made on so-prepared detergents are shown in Table 7. 



50 



Detergent 



Table 7 

Enzyme Washing Power Index 



50 



6— (6) (reference detergent) 
6 — (1 ) (present invention) 
6 — (2) (present invention) 



(6) 
(1) 
(2) 



100 
102.5 
103 



15 
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Claims 

1. A detergent composition which includes an alkali cellulase. 

2. A detergent composition as claimed in Claim 1 , in which said alkali cellulase has an optimum 
effectiveness at a pH of 8.0 to 1 1 .5. 

5 3. A detergent composition as claimed in Claim 1 , in which said alkali cellulase is produced by a 5 

Bacillus N fungus or a cellulase 212-producing fungus belonging to the genus Aeromonas. 

4. A detergent composition as claimed in Claim 1 , which contains 0.01 to 70 wt% of said alkali 
cellulase having an enzymatic activity of at least 0.001 unit/mg solid. 

5. A detergent composition as claimed in Claim 1 , which contains said alkali cellulase in an 

1 0 amount of 0. 1 to 1 000 units per liter of the composition. 1 o 

6. A detergent composition as claimed in Claim 1 , which further comprises one or more of the 
following surfactants, divalent metal ion sequestering agents, alkali agents, inorganic electrolytes, 
antiredeposition agents, bleaching agents, enzymes, bluing agents, fluorescent dyes, caking-preventing 
agents, masking agents for factors which inhibit the alkali cellulase activity, activators for the alkali 

1 5 cellulase, antioxidants, solubilizers and other conventional additives. 1 5 

7. A detergent composition as claimed in Claim 1 , in which said alkali cellulase is extracted from 
the hepatopancreas of a marin e mollusc. 
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